The transcription factor hepatocyte nuclear factor-6 controls the development of pancreatic ducts in the mouse.
A number of hereditary polycystic diseases are associated with formation of cysts within the pancreatic ducts. The cysts result from abnormal tubulogenesis, but how normal pancreatic duct development is controlled remains poorly understood. Here, we investigate the transcriptional mechanisms that control pancreatic duct development by addressing the role of the transcription factor hepatocyte nuclear factor (HNF)-6. Using immunostaining, we have determined the expression pattern of HNF-6 in pancreatic ducts during mouse development. Hnf6 null mice at various stages of development were studied by immunolocalization methods to assess the morphology, differentiation, and proliferation status of ductal cells. The expression of genes involved in hereditary polycystic diseases was determined by real-time, reverse-transcription polymerase chain reaction (RT-PCR). We show that HNF-6 is expressed in the pancreatic duct epithelium throughout development and that, in the absence of HNF-6, duct morphogenesis is perturbed. Although development of the intercalated ducts is normal, cysts appear within the interlobular and intralobular ducts. This is associated with abnormal development of primary cilia at the apical pole of the duct cells and with reduced expression of a set of genes involved in polycystic diseases, namely those coding for HNF-1beta and for the cilium-associated proteins polyductin/fibrocystin and cystin. We identify HNF-6 as the first transcriptional regulator of pancreatic duct development and reveal the existence of different regulatory mechanisms in distinct duct compartments. HNF-6 controls a network of genes involved in cilium formation and in hereditary polycystic diseases. Finally, HNF-6 deficiency represents a genetically defined model of pancreatic cystic disease.